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SOCIAL MEDIA ENRICHMENT
FRAMEWORK

CROSS-CITE REFERENCE

This application 1s related to U.S. Provisional Patent

Appl. No. 62/301,584, entitled “CONDITIONAL AUTO-
MATIC SOCIAL POSTS”, filed Feb. 29, 2016, the entire

contents of which are incorporated by reference as 1f set
forth 1n their entirety.

FIELD OF THE DISCLOSURE

The present disclosure relates, generally, to social rela-
tionship management (SRM) systems and, more specifically,
to computer-implemented techniques for extracting and pro-
cessing enrichment data for objects obtained through various
social communication channels.

BACKGROUND

A growing number of businesses and other enftities are
using social media platforms to engage with customers and
other consumers of goods and services. Social customer
service (SCS) personnel may be responsible for creating,
promoting, developing, or encouraging positive experi-
ences, which mvolve leveraging social media platforms to
proactively enhance the consumer experience, and/or
addressing, resolving, and controlling the exposure of nega-
tive experiences, such as resolving consumer problems.
Effective SCS interactions with consumers may help
improve an organization’s brand and 1mage, while 1neflec-
tive mteractions may have little effect or even be damaging.
Even outside the context of business, individuals may find
themselves encouraging positive social experiences and
discouraging negative social experiences 1n order to enhance
their social environments and improve their social images.

Social relationship management (SRM) systems are
applications through which organizations may manage SCS
interactions with former, current, and future customers.
SRM systems typically integrate a variety ol components
into a unified service to facilitate engagement and manage-
ment of relationships with consumers over social media
channels. Example SRM components may include, without
limitation, a social listening component that monitors posts
on social media channels (such as Facebook, Twitter, Linke-
dIn, SnapChat, Periscope, Google Plus, Yelp, WeChat, Four-
Square, Instagram, Pinterest, Tumblr, WhatsApp, and/or
WordPress, etc.) for relevant content, a social analytic
component that analyzes relevant posts detected on social
media channels, and a publishing component that allows
SRM users (“SRM personnel™) to post content on one or
multiple social media channels through a single interface.
By integrating these components into a single unified ser-
vice, businesses may quickly react to and provide relevant
content through various social media channels.

The approaches described 1n this section are approaches
that could be pursued, but not necessarily approaches that
have been previously conceirved or pursued. Therelore,
unless otherwise indicated, 1t should not be assumed that any
of the approaches described in this section qualify as prior
art merely by virtue of their inclusion 1n this section.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments are 1llustrated by way of example and
not by way of limitation 1n the figures of the accompanying,
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2

drawings. It should be noted that references to “an” or “one”
embodiment 1n this disclosure are not necessarily to the

same embodiment, and they mean at least one. In the
drawings:

FIG. 1 1llustrates an example social relationship manage-
ment system comprising an enrichment framework 1n accor-
dance with one or more embodiments;

FIG. 2A illustrates an example set of operations for
generating a set of configuration data for pluggable sources
in accordance with one or more embodiments:

FIG. 2B illustrates an example data structure that defines
a set ol API endpoints 1n accordance with one or more
embodiments;

FIG. 2C illustrates an example data structure that maps
values within a response message to attribute values stored
in association with an object 1n accordance with one or more
embodiments;

FIG. 2D illustrates an example mapping between object
types, endpoints and metrics in accordance with one or more
embodiments;

FIG. 3A illustrates an example set of operations for
registering objects for enrichment 1n accordance with one or
more embodiments:

FIG. 3B 1illustrates an example data structure that maps
object types to API endpoints 1n accordance with one or
more embodiments;

FIG. 4A illustrates an example set of operations for
obtaining a set of enrichment data for an object in accor-
dance with one or more embodiments;

FIG. 4B illustrates an example data structure that maps
enriched attributes to an object 1n accordance with one or
more embodiments; and

FIG. § illustrates an example computer system upon
which one or more embodiments may be implemented.

DETAILED DESCRIPTION

In the following description, for the purposes of expla-
nation, numerous specific details are set forth 1 order to
provide a thorough understanding. One or more embodi-
ments may be practiced without these specific details. Fea-
tures described in one embodiment may be combined with
features described 1 a different embodiment. In some
examples, well-known structures and devices are described
with reference to a block diagram form in order to avoid

unnecessarily obscuring the present invention.
1. GENERAL OVERVIEW

. ARCHITECTURAL OVERVIEW
. PLUGGABLE SOURCE INTEGRATION
. OBJECT REGISTRATION
. OBJECT ENRICHMENT
. ANALYTIC DATA PROCESSING
. HARDWARE OVERVIEW
. MISCELLANEOUS; EXTENSIONS

1. General Overview

Social relationship management (SRM) systems may ben-
efit from analytic metadata provided from social networks
and/or other third-party enrichment systems. Various social
networks and third-party enrichment systems are configured
to implement specialized algorithms to analyze raw data and
provide structured 1nsights about the data. For example, one
third-party enrichment system may extract a level of senti-
ment exhibited by a social media user or set of users in
response to a social media post. Another analytic may
provide demographic and/or other information about social
media users that engage with a post. Other third party
enrichment systems may provide various metrics about the

0 ~1 N h = LD
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social media posts that may be usetul to analyze. SRM
applications may leverage such insights to improve the
ellectiveness of SCS 1interactions.

The dynamic nature of third-party enrichment systems
introduces complexity to third-party analytic integration
with SRM systems. New third-party enrichment systems and
analytics may be released over time while existing third-
party systems are subject to change. In addition, different
users of an SRM application may be interested in diflerent
analytics and may be registered with different third-party
analytic systems. As a result, SRM system providers may
not be able to anticipate the sources of analytic metadata and
the types of analytic metadata that will be used 1n conjunc-
tion with SRM applications.

Based on the foregoing, SRM system providers may push
the responsibility of integrating third-party analytics with
SRM systems to end users. As a result, SRM users may end
up manually mputting analytic metadata after it 1s obtained
from the third-party system or creating custom scripts to
extract and load the analytic metadata into an SRM appli-
cation. Manual data input does not require any coding on the
part of the SRM user. However, manual data input may
involve significant amounts of data entry, which may be
cumbersome and prone to error. Custom scripts, on the other
hand, 1nvolve coding, increasing complexity to the end user.
Further, custom scripts may be rendered unusable and
require updates 1f the third-party enrichment systems
change.

Techniques described herein provide for a social media
enrichment framework through which different sources of
analytic metadata may be integrated within an SRM system.
In one or more embodiments, the framework allows {for
pluggable integration of third-party sources ol analytic
metadata. Each third-party source may be seamlessly
plugged 1nto or disconnected from an SRM application.
New sources of analytic metadata may also be plugged 1nto
an SRM application with little to no coding on the part of an
end user.

When a source 1s plugged mto an SRM application,
endpoint data for accessing the source 1s stored 1n accor-
dance with one or more embodiments. An endpoint for a
source may include various data for accessing an application
programming interface (API) associated with the source. For
example, endpoint data may include, but 1s not limaited to,
Uniform Resource Locators (URLs), access credentials,
request formatting information, and response processing
information. Endpoint information may be updated,
migrated, and/or added to accommodate new and evolving
third-party enrichment sources of analytic metadata.

SRM applications may access enriched data via the stored
endpoints 1n accordance with one or more embodiments. For
example, an SRM application may submit a request to obtain
enrichment data for a particular object. An “object” 1n this
context may include, but 1s not limited to, a social media
handle, a social media post, a tweet, a private message,
and/or any other social media communication. In response
to the request, the enrichment framework may determine
how to generate an API request (or set of API requests) for
cach source using the API endpoint data. The framework
may then send one or more API requests to respective
sources to obtain analytic metadata from the sources.

In one or more embodiments, the enrichment framework
maintains a mapping between analytic metadata provided by
a plugged-in source and one or more attributes. For example,
if a source responds to an API request with a set of metrics
about an object, each metric may be mapped to a separate
attribute associated with an SRM application. The SRM
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4

application may then process the analytic metadata to gain
actionable insights about objects and/or perform actions
based on the metrics.

In one or more embodiments, the enrichment framework
registers object and/or object types for enrichment. During
registration, the enrichment framework maps the object or
object type to one or more endpoints. A given object or
object type may be mapped to a single endpoint or multiple
source endpoints. For example, the enrichment framework
may store a tuple that associates a particular object or object
type with a set of one or more sources. The tuple data
structure may be processed during application runtime to
obtain enrichment data based on the object-to-source end-
point mapping. Additionally or alternatively, a given source
endpoint may be mapped to a single or multiple objects/
object types. For instance, tweets, facebook comments,
and/or other object types may be mapped to the same source
endpoint that extracts one or more metrics about the objects.

When an object 1s registered, the enrichment framework
1s configured to listen for events that trigger enrichment of
the object 1n accordance with one or more embodiments. For
example, the enrichment framework may monitor for con-
tent additions, updates, or other actions associated with the
object. In response to detecting a triggering event, the
enrichment framework selects the API endpoints and
sources that are mapped to the object. Based on the endpoint
data, the enrichment framework sends one or more API
requests to the respective sources to obtain analytic metadata
for the object.

In one or more embodiments, the enrichment framework
1s configured to normalize metric data obtained from various
sources. Data normalization allows SRM applications to
consistently process, combine, and present metrics that may
have varying units, datatypes, and meanings. For example,
a third-party system may be configured to measure a level of
sentiment for a social media post on a scale of 0 to 100. The
enrichment framework may convert the metric to a scale of
0 to 1 or some other scale relevant to an SRM application.
The SRM application may use the normalized data to
perform further analytics on an object.

In one or more embodiments, the enrichment framework
1s configured to apply a set of weights to metrics obtained
from third-party sources. The weights may be associated
with object, object types, and/or sources, depending on the
particular implementation. For example, one source of data
may be given greater weight than another source of data to
indicate a higher degree of reliability and/or relevance of the
source.

Weights may be further assigned on a per metric basis. For
example, a metric measuring a level of sentiment may be
assigned a greater or lesser weight than a metric measuring
a level of engagement depending on the relevance of the
metrics to a particular SRM application. The weights may be
applied to normalize and/or further analyze enriched data.
The weights provide flexibility in how SRM applications
interpret, combine, and process metrics obtained from third-
party sources.

2. Architectural Overview

In one or more embodiments, a social media enrichment
framework 1s built using a multilayered architecture that
includes, but 1s not limited to, a frontend for interfacing with
users and a backend for retrieving analytic metadata for one
or more SRM applications. Each layer of the social media
enrichment framework represents a separate logical and/or
physical structure that provides a distinct set of functions
within the architecture. Each layer may be executed on a
single host machine or distributed across several host




US 10,380,610 B2

S

machines. Additionally or alternatively, multiple layers may
be executed on the same host machine or on different host
machines. The social media enrichment framework may be
deployed locally, within a cloud environment and/or distrib-
uted across multiple cloud environments.

In one or more embodiments, the frontend of the social
media enrichment framework defines an interface for inter-
acting with a user. The interface may include, but 1s not
limited to an application programming interface (API), a
command-line interface (CLI), and/or a graphical user inter-
tace (GUI). A user of an SRM may submit commands/
requests, navigate GUI objects, receive responses, and/or
otherwise interact with the enrichment framework through
the frontend. A *“user” in this context may be a human user
(such as a developer, system administrator, or other person-
nel) or a separate application (such as an SRM application).

In one or more embodiments, the frontend includes an
interface for integrating external sources of analytic data
with an SRM system. An “external” source in this context 1s
an application or service that logically and/or physically
belongs to a diflerent system. One example of an external
source 1s referred to as a third-party source, which 1s an
application or service provided by a diflerent service pro-
vider than the SRM system. In other cases, external sources
may be provided by separate applications or systems devel-
oped by the same provider as the SRM system. Example
integration functions available through the frontend may
include, but are not limited to, (a) defining API endpoints for
external sources to “plug-in” to the SRM system; (b) map-
ping objects and object types to API endpoints for plugged-
in sources; (¢) mapping analytic metadata to object attri-
butes; (d) defining weights for diflerent objects, object types,
sources, and/or metrics, and (e) defining user-provided for-

mulas/logic for processing analytic metadata returned by
external sources.

In one or more embodiments, the backend ot the enrich-
ment framework 1s configured to obtain enriched data from
plugged-in sources. The backend may determine which
analytic metadata to obtain based on defined mappings
between object/object types and sources, as described in
turther detail below. Analytic metadata may be obtained on
demand, such as in response to a request to an SRM
application, and/or asynchronously 1n response to detecting
a triggering event.

FIG. 1 depicts an example SRM system architecture
including a social media enrichment framework, 1n accor-
dance with one or more embodiments. Referring to FIG. 1,
SRM system 110 comprises frontend interface 108, listening
service 112, publishing service 114, subscription service
116, SRM application services 118a-i, data processing
engine 120, messaging service 122, enrichment service 124,
and data repository 126. A *“service” as used herein refers to
a set ol one or more processes, threads, or other logic
executing on one or more computing devices that provide a
certain function or set of functions during execution. In one
or more embodiments, the services are integrated into a
unified application, cloud or network service. In other
embodiments, one or more of the services may be part of a
separate application, cloud, or network service. Operations
described with respect to one component may instead be
performed by another component, depending on the particu-
lar implementation.

Frontend interface 108 provides a user interface through
which SRM user(s) 102 may interact with SRM system 110.
SRM user(s) 102 1n this context may include human users,
such as marketing specialists, system managers, etc., or
other applications and services. In one or more embodi-
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6

ments, frontend interface 102 may expose a GUI, API,
and/or CLI for configuring the interface between enrichment
service 124 and enrichment systems 128a-1. For instance, a
user may create (e.g., using a set of menus, windows, and/or
other GUI objects) a configuration file that defines source
endpoints, object-to-source mappings/tuples, and/or metric
weilghts as described in further detail below. In addition or
as an alternative, frontend interface 108 may provide an
interface for defining custom formulas and/or other logic for
processing metric data. For example, an SRM user may
include a formula for combining different metrics obtained
from enrichment systems 128a-i into a single object attri-
bute. Other forms of user-provided logic may also be defined
to process enriched data for consumption by SRM applica-
tion services 118a-i.

SRM application services 118a-i represent one or more
processes implementing application logic (i.e., the applica-
tion layer) for one or more SRM applications. The SRM
applications that are deployed may vary from implementa-
tion to implementation. An example SRM application 1s a
conditional automated social post application such as
described 1n U.S. Provisional Patent Appl. No. 62/301,384,
entitled  “CONDITIONAL AUTOMATIC SOCIAL
POSTS”, previously incorporated by reference. In addition
or as an alternative, SRM application services 118a-i may
support other SRM applications. Examples may include, but
are not limited to cloud-based analytics, social content
marketing, community engagement, content creation, and/or
automated service applications.

Listening service 112 monitors communication channels
104 for content of interest (herein referred to as “target”
content). In one or more embodiments, target content
includes posts that reference or are otherwise associated
with a particular enftity, such as an organization, brand,
product, or individual. As an example, listening service 112
may be configured to monitor, 1n real time, for social posts
within a threshold period of time that reference a particular
brand or product. As another example, listening service 112
may be configured to monitor for recent posts that relate to
a particular event or that contain a particular hashtag. As
another example, listening service 112 may be configured to
search for 1mage or video content that references a particular
topic. The target social media content for which social
listening service 112 may vary from SRM application to
SRM application and may be configurable by SRM users
102. When new target content 1s detected, enrichment data
for the content may be obtained as described 1n further detail
below.

In one or more embodiments, communication channels
104 include one or more social media platiorms through
which social media community 106 publish social media
content. Example social media channels may include, with-
out limitation, blogs, micro-blogs, social networking sites,
video sharing websites, photo sharing websites, forums,
e-commerce sites that allow users to post company or
product reviews or product-specific information, and web-
sites that allow collaborative modification of content. More
specific examples of social media channels include Face-
book, Twitter, LinkedIn, SnapChat, Periscope, Google Plus,
Yelp, WeChat, FourSquare, Instagram, Pinterest, Tumblr,
WhatsApp, WordPress, eBay, Amazon Shopping, Craig-
s[ist, etc.

In one or more embodiments, communication channels
104 include direct and/or indirect interactions with consum-
er(s) outside of a social platform. As an example, commu-
nication channels 104 may include, without limitation, email
communications, direct messages, e-commerce interactions,
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web marketing interactions, etc. In the context of e-com-
merce iteraction, listening service 112 may monitor inter-
actions associated with particular target content such as
product views, purchase information, and other data pro-
vided via hypertext transier protocol (HT'TP) cookies col-
lected from one or more e-commerce sites. In the context of
a web marketing platform, listening service 112 may moni-
tor interactions with published web campaigns, such as
metrics 1dentifying view-through rates, click-through rates,
purchase rates, and/or other campaign data gathered from
users interacting with campaign communications for a par-
ticular online marketing campaign.

In order to monitor for target content, listening service
112 may crawl, scan, or otherwise search one or more
servers for posts, stored cookies, and/or other sources of
content. If target content 1s detected within a communica-
tion, listening service 112 may download the communica-
tion or otherwise extract the target content from the com-
munication channel and store the communication/target
content within data repository 126. The communications and
target content may be sorted and imndexed to facilitate analy-
S18.

Social media community 106 interacts with communica-
tion channels 104, including social media platforms, through
one or more data communication networks such as the
Internet. Social media community 106 may include current,
former, and potential future consumers of goods/services
provided by an organization that engages in SCS and/or
social marketing through SRM system 110.

Publishing service 114 posts or otherwise publishes mes-
sages for SRM applications on communication channels
104. Publishing service 114 may post messages publicly
such that the message 1s available for viewing to all social
media users of a particular social media channel, semi-
publicly on a channel that is restricted to a group of users,
or privately (e.g., via email or direct message) to a targeted
set of users or to a specific user. Published posts may include
text, images, audio content, video content, or some combi-
nation thereof to convey information to consumers via
communication channels 104. Publishing service 114 may
publish a post on a single social media channel, across
multiple social media channels, via a direct or group email,
or through any other network channel.

SRM system 110 includes data repository 126 for storing
data for one or more components of SRM system 110. Data
repository 126 may be any type of storage unit and/or device
(e.g., a file system, database, collection of tables, or any
other storage mechanism) for storing data. Further, data
repository 126 may include multiple different storage units
and/or devices. The multiple different storage units and/or
devices may or may not be of the same type or located at the
same physical site. Further, data repository 126 may be
implemented or may execute on the same or separate
computing systems as other components of SRM system
100. Data repository 126 may be communicatively coupled
to other components of SRM system 100 via a direct
connection or via a network.

In one or more embodiments, data repository 126 stores
one or more configuration files. As previously indicated, a
configuration {ile stores data for integrating sources with
SRM system 110. A configuration file may define source
endpoints, object-to-source mappings/tuples, and/or metric
weilghts as described 1n further detail below.

Additionally or alternatively, data repository 126 may
store enrichment data for a social media object. Enrichment
data may include, but i1s not limited to, metrics and/or other
attributes associated with a data object. More specifically,
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enrichment data may include geographic information (e.g.,
Z1p codes, address, global positioning information), behav-
ioral information (e.g., communication channel preferences,
purchase history), demographic information (e.g., gender,
income, education), community information (e.g., commu-
nity preferences for an associated group), sentiment (e.g.,
whether a post expresses a positive or negative sentiment),
engagement mformation (e.g., number of retweets, number
of replies, number of likes), etc. Enrichment data may be
obtained through internal sources that are a part of SRM
system 110 and/or external sources that are plugged into
SRM system 110.

The backend layer of SRM system 110 includes enrich-
ment service 124, which manages integration of enrichment
systems 128a-; with SRM application services 118a-i. For
example, enrichment service 124 may monitor for triggering
events and/or request to obtain enriched data. In response to
a triggering event or a request to enrich an object, enrich-
ment system 128a-/ determines which of enrichment sys-
tems 128a-j to access and how to obtain enrichment data for
the object. Enrichment service 124 may select the enrich-
ment systems and corresponding APIs to invoke based on
the configuration data stored in data repository 126.

Enrichment systems 128a-j are external sources of enrich-
ment data that are integrated into SRM system 110 through
the enrichment framework. In one or more embodiments,
enrichment systems 128a-j may include one or more of
communication channels 104. For example, listening service
104 may monitor Twitter for target tweets. Enrichment
service 124 may also access Twitter for enrichment data
about a particular tweet (or other social media object). Thus,
a social media platform may serve as both a communication
channel and a source of analytic data. In other embodiments,
enrichment systems 128a-/ may include sources of analytic
metadata that are not included in commumnication channels
104. As an example, marketing cloud platforms, such as
BlueKai, may be accessed to obtain metrics about a target
audience for a social media post, but may not be monitored
by listening service 104.

The backend layer of SRM system 110 further includes
messaging service 122, which provides an interface between
SRM applications and enrichment service 124. In one or
more embodiments, messaging service 122 includes a pub-
lisher/subscriber messaging sub-system running as a set of
one or more background processes. Messaging service 122
may listen for requests from the SRM application to obtain
enriched data and publish the enriched data when returned
by enrichment service 124. On the other hand, the SRM
application may listen to messaging service 122 for newly
enriched data.

The backend layer of SRM system 110 further includes
data processing engine 120 for performing internal data
processing of enriched data before consumption by an SRM
application. For example, data processing engine 120 may
perform derivations, normalize data, combine metrics, and/
or apply user-provided logic to metrics collected from
different sources.

3. Pluggable Source Integration

In one or more embodiments, sources are integrated with
an SRM application by defiming and storing source end-
points. A source endpoint includes a set of data that may be
used to access the source to obtain enrichment data. For
example, a source endpoint may include parameters for (a)
invoking a source’s API (such as a representational state
transier (RESTTul) or other web services API); (b) authen-
ticating with the source; and/or (¢) processing response
messages received by the source. Enrichment service 124
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may access the source endpoint data to determine how to call
the APIs of enrichment systems 128a-;j and obtain enrich-
ment data for an object as described 1n further detail below.

The external sources that are plugged in to SRM system
110 may change over time. New sources may be integrated
by defining endpoint parameters to access the source. The
parameters may be defined by a cloud administrator, SRM
user, subject matter expert, or some other user depending on
the particular implementation. If there are changes to an
existing source (e.g., the API changes), then the endpoint
parameters may be updated accordingly or the source may
be unplugged from SRM system 110.

In one or more embodiments, SRM system 110 maintains
a set of configuration data for the plugged-in sources. The
configuration data associated with a given source may
include, but 1s not limited to, (a) endpoint data for the
source; (b) a mapping between the source and SRM system
objects or object types; and/or (¢) a mapping between
enrichment data obtained from the source. The configuration
data may be stored in one or more tables, configuration files,
and/or other data objects within data repository 126.

FIG. 2A 1llustrates an example set of operations for
generating a set of configuration data for pluggable sources
in accordance with one or more embodiments. The set of
operations include defining a set of API endpoints for
accessing analytic metadata from enrichment systems
128a-j (Operation 202). As previously indicated, the API
endpoints may include but 1s not limited to, URLs for calling
the enrichment system API, access credentials for authenti-
cating with an enrichment system, request formatting infor-
mation providing parameters for formulating API requests,
and response format information providing instructions on
how to process responses from an enrichment system.

FI1G. 2B illustrates example data structure 210 that defines
a set ol API endpoints 1n accordance with one or more
embodiments. Data structure 210 1s a database table com-
prising a set of rows representing different endpoints and a
set of column representing different endpoint attributes. The
API endpoint attributes may include, but are not limited to
one or more of the following:

ID—This field stores a unique identifier for the API
endpoint. The ID depicted 1in the example 1s a sequence
of integer values. However, other values may be
assigned as unique identifiers depending on the par-
ticular implementation.

System—This field stores a name of the source that is
called when the API endpoint 1s invoked. Diflerent
APIs may be associated with the same source system.
For example, the first API endpoint obtains enriched
data from Twitter, and the next two APIs both obtain
enriched data from BlueKai.

Name—This field stores the name of the enrichment
system’s API. As previously mentioned, different sys-
tem’s may have separate APIs for obtaining different
types of enrichment data. For instance, BlueKai1 may
have one API entitled “demo_enrich” for obtaining
demographic information associated with an object and
“sale_enrich” for obtaining sales information associ-
ated with an object.

API—This field stores a URL for calling a RESTtul API
to obtain enrichment data.

Authorization Data—This field stores information i1den-
tifying the authorization method. Example authoriza-
tion methods may include, but are not limited to Basic
Auth, Oauth 1.0, Oauth 2.0, and No Auth. This field or
a different field may further store authentication cre-
dentials depending on the authorization method. For
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instance, the field may store usernames, passwords,
digital certificates, private keys, public keys, and/or
other authentication tokens. An authentication callback
URL may also be stored it tokens and/or secrets are
exchanged during the authentication method.

Request format—This attribute stores parameters for gen-
crating a request for enrichment data. For example, the
attribute may store a set of HI'TP header values for
interfacing with the external source. An HI'TP request
may then be generated and sent to the URL for the
source’s RESTTul API.

Response format—This attribute defines parameters for
parsing the response. For example, the response format
may 1dentily where the enriched data of interest resides
in a message returned by the enrichment system. the
response format may define which metrics to extract a
sample response format may be defined as {“mes-
sages™; [{“1d”:”message_id}, . . . ]}. This response
format maps the value “1d” 1n the response message to
the attribute “message_1d” for an enriched object.

The endpoint parameters may be defined and updated
without any change to the underlying source code of SRM
system 110. For example, if the URL, authorization method,
response format, or any other parameters change, the cor-
responding fields may be updated within the configuration
data. This allows SRM applications to continuing obtaining
enrichment data from the external source without incurring
the overhead of changes to the underlying source code.

Referring again to FIG. 2A, the set of operations includes
defining a mapping between analytic metadata returned by a
source and attributes of an enriched object (Operation 204).
The mapping imnformation may be stored in the response
format field, such as previously described. Additionally or
alternatively, the mapping data may be stored 1n a separate
data structure. The attribute mapping allows enrichment
service 124 to determine how to process analytic metadata
included in API responses.

In the example above, the mapping information 1s defined
as {“messages™; [{“id”:”message_id}, . . . ]}. Enrichment
service 124 may use this mapping to determine how to parse
a response and map analytic metadata contained therein to
object attributes. For instance, a sample response may be
received as follows: {“messages™:[{“id: 1, “sentiment™: 1},
{<id”: 2, “sentiment™: —4}{“id”: 3, “sentiment™: 10}]}. The
sample parsed response, 1gnoring the sentiment metric, may
be generated as follows: messages=[{message_id: 1}, {mes-
sage_id: 2}, {message id 3}]. Thus, each “id” wvalue
included 1n the response 1s mapped to the “message_1d”
attribute for an object.

FIG. 2C 1llustrates example data structure 220 that maps
values within a response message to attribute values stored
in association with an object 1n accordance with one or more
embodiments. Data structure 220 1s a database table com-
prising a set of rows representing diflerent attributes and a
set of column defining the mapping parameters. The col-
umns include an “ID” field that uniquely identifies the row
of an attribute, an “API Endpomnt™ field that indicates the
API endpoint from which the attribute 1s obtained, an
“Attribute Name” field that defines a name for the attribute,
a “From™ field that identifies the source data to map to the
attribute, a “to” field that i1dentifies a destination value for
storing the attribute data, and a data type for classitying the
destination value based on how an SRM application intends
to use the value.

Referring again to FIG. 2A, the set of operations further
includes defining a mapping between objects and/or object
type (Operation 206). As previously indicated object types
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may be mapped to a single or multiple source endpoints. In
one or more embodiments, mappings are defined using
tuples as follows: {object type, source endpoint 1, source
endpoint 2, . . . }. The mappings may vary based between
different object types and SRM applications. Further, the
mappings may be changed before, during or after SRM
application runtime to modily the enriched data that is
obtained for objects of a given type.

FIG. 2D illustrates an example mapping between object
types, endpoints and metrics in accordance with one or more
embodiments. As illustrated, object types 230aq-c are
mapped to different API endpoints (such as API endpoints
232a-b). Each API endpoint 1s mapped to one or more
metrics (such as metrics 234a-c). Thus, the mapping data
may be used to determine which APIs to call and which
metrics to obtain for objects of varying types. For example,
a tweet may result 1n one set of API endpoints being invoked
to obtain a set of metrics about the tweet. A post on Pinterest
may invoke a diflerent set of API endpoints to obtain a
different set of metrics. Other metrics may be mapped to the
same and/or different API endpoints, thereby providing
flexibility 1n how sources are plugged into SRM system 110.

4. Object Registration

In one or more embodiments, users may register indi-
vidual objects, groups ol objects, and/or object types for
enrichment by the framework. For example, users may
register an individual tweet, a group of tweets, or all
incoming objects that have an object type matching “tweet”.
In other examples, facebook messages, blog posts, social
media handles, etc. may be registered individually, in
groups, or by object type.

FIG. 3A illustrates an example set of operations for
registering objects for enrichment 1n accordance with one or
more embodiments. The set of operations include receiving,
a request to register an object (or object type) for enrichment
(Operation 302). In one or more embodiments, the request
may be submitted using a drag-and-drop interface. For
example, a user may select a GUI object representing a
tweet, facebook message, or other social media object and
drag the object to an enrichment object. The user may then
drop the social media object to obtain enrichment data for
the object. In other embodiments, the user may submit
registration requests through other GUI interfaces, CLIs,
and/or APIs.

The set of operations further includes receiving creden-
tials for accessing the data object (Operation 304). For
example, a username, password, shared secret, and/or any
other authentication tokens may be received to enable access
to the object. The credentials may be stored as 1n a set of
registration data maintained for the object.

The set of operations further includes defining a set of
trigger conditions for obtaining enriched data (Operation
306). In one or more embodiments, a trigger may be defined
on a database table that stores content for a social media
object. If content 1s added, changed, and/or otherwise
updated 1n the database table, then the trigger 1s activated to
obtain enrichment data for the object. In other embodiments,
the trigger conditions may be defined based on any other
events and/or combination of events detected by SRM
system 110 on communication channels 104. For example,
a trigger may activate 1 a social media post recerves a “like”
or “dislike”, receives a new response message, 1s shared/
retweeted, etc.

Once the set of registration data has been defined, the set
of operations 1nitiates a listening process to detect the trigger
conditions for obtaining enrichment data for the registered
object (Operation 308). In one or more embodiments, the
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listening process monitors database events, such as updates
and additions, to a database table (or column within the
table) that stores content for the social media object. Addi-
tionally or alternatively, the listener may monitor for other
triggering events as specified in the registration data. Upon
detecting a triggering event, enrichment service 124
retrieves analytic metadata for the object from one or more
sources.

FIG. 3B illustrates example data structure 310 that maps
object types to API endpoints 1n accordance with one or
more embodiments. Data structure 310 1s a database table
where the rows represent a diflerent registered objects and
the columns represent different registration attributes.
Example registration attributes include an “ID” field that
stores a row 1d of the object, a “Type” field that identifies the
type of object (e.g., tweets, facebook comments, etc.), a
“Columns” field that identifies database columns that should
trigger an event to obtain enriched data when changed, a
“Connection Object” field that includes a connection string
where the object 1s stored (e.g., a database connection string
such as “dbname=mydb user=foo password=bar host=
localhost port=>5432 sslmode=require”, a JavaScript Object
Notation (JSON) connection string, etc.), an “API Endpoint™
field that maps the registered object to API endpoints for
obtaining enriched data, and an “Enabled” field that indi-
cates whether the triggers are active or inactive.

Registration data may be used to determine when and how
to enrich a registered data objects. With reference to the first
registered object type in data structure 310, the listeming
process may monitor for updates to the column “‘tweet_
body” located 1n the database table linked by “connection_
stringl”. For instance, the listening process may detect that
an SRM component has added new rows to the column
“tweet_body” as new tweets are recerved. In response to
detecting a trigger condition, API endpoints 1 and 2 are
invoked to obtain enrichment data for the new tweets. With
reference to the second registered object type (“facebook
comments”), enrichment 1s triggered based on changes to
the “comment_body” or “likes” column. If the event a
trigger 1s detected, enrichment service 124 uses API end-
points 2 and 3 to obtain enrichment data. Similarly, the
registration data may be used to determine when and how to
obtain enrichment data for facebook messages, amazon
marketplace reviews, efc.

In one or more embodiments, the registration data 1s
stored separately from the API endpoints. If API parameters
are changed, then the registration data may be maintained
with little or no modification. For example, 1f the authenti-
cation method, attribute mappings, HI'TP header values,
and/or other configuration parameters for an API endpoint
are modified due to changes of an external sources, these
parameters may be updated 1n the configuration data previ-
ously described. The registered objects may remain mapped
to the same API endpoints without being changed. On the
other hand, a user may change the object-to-source map-
pings 1n the registration data without changing the API
endpoint data.

5. Object Enrichment

FIG. 4A illustrates an example set of operations for
obtaining a set of enrichment data for an object in accor-
dance with one or more embodiments. The process begins
by detecting a request or a trigger to obtain enrichment data

for an object. (Operation 402). In one or more embodiments,
enrichment service 124 obtains enrichment data for an

object (a) on demand and in response to requests from an
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SRM application, and/or (b) 1n response to determining the
trigger conditions defined 1n the object registration data have
been satisfied.

In one or more embodiments, an SRM application may
explicitly request enrichment of a social media object, even
if the social media object 1s unregistered. As previously
indicated, an SRM user may drag and drop object onto a
GUI element to enrich the object. In response to dropping
the object, the SRM application may generate a submit a
request to messaging service 122. Enrichment service 124
may subscribe to messaging service 122 to listen for appli-
cation requests for enriched data. In response to detecting
the request, enrichment service 124 may obtain enriched
data for the object as described further below.

In addition or as an alternative to monitoring for requests,
enrichment service 124 may monitor for events that trigger
object enrichment. For example, enrichment service 124
may monitor for new target content retrieved by listening
service 112 for a registered object. Additionally or alterna-
tively, enrichment service 124 may monitor for other trigger
conditions as previously described.

In response to detecting a request or trigger, enrichment
service 124 selects a set of API endpoints based on mapping
data maintained for the object/object type (Operation 404).
For example, in response to detecting new target content for
a registered object, enrichment service 124 may call an API
for one or more of enrichment systems 128-7 to obtain
analytic metadata about the new target content. Referring to
the mapping data maintained in data structure 310, for
instance, enrichment service 124 may select API endpoints
1 and 2 to enrich new tweets, API endpoints 2 and 3 to enrich
new facebook comments, APl endpoint 2 to enrich new
tacebook messages, etc.

Using the selected API endpoints, enrichment service 124
generates one or more API requests to obtain enrichment
data from one or more plugged-in enrichment systems
(Operation 406). The requests may include authentication
requests per the authorization method specified 1n the end-
point data (e.g., Oauth 1.0, Oauth 2.0, etc.) and/or HT'TP
requests complying with the source API, in accordance with
one or more embodiments. The requests (e.g., HITTP
requests) may include the object to be enriched or may omit
the object depending on the source API.

In some cases, an SRM application may request enriched
data that already resides in SRM system 110. For example,
enrichment service 124 may have previously retrieved
enriched data in response to a prior request or triggering
event. If the enrichment data already resides in data reposi-
tory 126, then enrichment service 124 may fetch the data
directly from data repository 126 without formulating any
API requests.

In the case where API requests are sent, enrichment
service 124 receives one or more responses that include the
enrichment data (Operation 408). As previously indicated,
the enrichment data may include metrics and/or other attri-
butes associated with a social media object. The metrics and
attributes that are included may vary depending on the
object being enriched and the specialized enrichment algo-
rithms 1mplemented by the plugged-in sources. The metrics
that are retrieved may further evolve over time as new
sources are plugged mto SRM system 110 and/or obsolete
sources are removed.

Upon receiving the one or more responses, enrichment
service 124 maps the enrichment data to metric values
(Operation 410). For example, enrichment service 124 may
read the attribute mapping stored in data structure 220 to
determine how to parse a response message received
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through API endpoint “1”. Based on the mapping data, the
“1d” value 1 the response message 1s mapped to “mes-
sage_1d”, and the “sentiment” value 1s mapped to “level”.

SRM system 110 then presents and/or store metric values
in association with object (Operation 412). In one or more
embodiments, enrichment system 124 processes the analytic
data before it 1s presented to an end user. Examples of
analytic data processing are provided in further detail below.
In other embodiments, the data may be presented to an end
user as received from the enrichment system without any
turther processing.

In one or more embodiments, enrichment system 124
posts a message via messaging service 122 when new
enriched data for a registered object 1s received. SRM
application services 118a-i may subscribe to messaging
service 122 to listen for new messages including enriched
data for target objects. In response to detecting a new
message, one or more SRM application services may con-
sume the enrichment data and process the data per the
application logic.

FIG. 4B 1llustrates example data structure 420 that stores
attributes extracted from enrichment data 1n association with
an object 1n accordance with one or more embodiments.
Data structure 420 includes a set of rows that correspond to
different objects and a set of columns that store attributes
extracted from messages sent by enrichment systems 128a-j.
The columns include an “API Endpoint” identifying the
source (or sources) of the attributes, an “Object” attribute
storing a unique 1dentifier for the object, and a set of attribute
columns storing attribute values for different attributes
extracted from the enrichment data. “Attribute 17 1n this
example corresponds to the “message_i1d” attribute, and
“Attribute 2 measures a level of sentiment. As can be seen,
the first object has a negative sentiment value “-4”", and the
second object has a positive sentiment of “10”. The attri-
butes that are stored may vary from implementation to
implementation based on the defined attribute mapping.
Example attributes are provided in the sections above.

6. Analytic Data Processing

As previously mentioned, data processing engine 120
may normalize data, combine metrics, and/or apply user-
provided logic to attributes collected tfrom different sources.
In one or more embodiments, data processing engine 120
comprises a set ol one or more background processes that
combine or otherwise process enriched data before it i1s
consumed by an SRM application. In other embodiments,
the enriched data may be provided directly to the SRM
application without performing any processing in the back-
ground.

In one or more embodiments, data processing engine 120
1s configured to apply a set of weights to attribute values
extracted from enriched object data. Weights may be
assigned based on object type, source, source endpoint,
and/or attribute, depending on the particular implementa-
tion. For example, Twitter_ap1 i data structure 210 may
have a greater weight than BlueKai_ap1 or vice versa. As
another example, “demo_enrich” may have a greater weight
than “sales_enrich”. In yet another example “attribute_2"" in
data structure 220 may have a greater weight than “attri-
bute 1.

Weights may be stored in any of the data structures

previously described and/or in a separate mapping table. For
example, weights assigned based on API endpoints may be
stored 1n data structure 210, weights assigned based on
attributes may be stored 1n data structure 220, and weights
assigned by object type may be stored 1n data structure 310.
As another example, tuples may be associated with weights.
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For instance, {object type, API11(0.3), API 2 (0.7)} may be
defined to assign a weight of “0.3” to “API 1” and a weight
of “0.7” to “API 2”.

Weights may be applied to metric values by multiplica-
tion, division, addition, division and/or any other weighting
formula. In the context of multiplication, for nstance, if a
level of sentiment of “10” 1s extracted from a source
associated with a weight of “0.7”, then a weighted value of
“7”” may be assigned to the attribute. Weights may be applied
to normalize data, indicate a level of relevance (for instance
twitter enrichment data may be more relevant to an SRM
application than another SRM application), and/or indicate
a level of reliability (for mstance one source of enrichment
data may be more reliable than another).

In one or more embodiments, data processing engine 120
1s configured to combine weighted metrics retrieved from
various sources. Weighted metrics may be combined using
any formula, which may be predefined by SRM system 110
or received from an SRM user. For example, weighted
metrics may be added, multiplied, averaged, etc.

In one or more embodiments, data processing engine 120
may combine metrics ol the same type obtamned from
different sources. For example, two or more enrichment
systems may return a level of sentiment associated with a
post using different specialized algorithms. Data processing,
engine 120 may apply weights to each sentiment value and
sum (or average) the values together to get a combined level
ol sentiment score across different sources.

In one or more embodiments, data processing engine 120
may combine different types of metrics. For example, data
processing engine 120 may apply a formula that combines a
level of sentiment value with a level of engagement value to
generate a combined score for the object. The weights may
be applied to the diflerent attribute values to normalize the
different attributes before the attributes values are combined.
The combined score may be used to determine an overall
level of priority for a post. For instance, objects exhibiting
high levels of sentiment and engagement may have the
highest priority score, whereas objects exhibiting low levels
of sentiment and engagement may have a low priority score.
In other cases, objects exhibiting low levels of sentiment and
high levels of engagement may be given the highest priority
score. Sentiment and engagement may be weighted ditler-
ently to give more influence to attributes that are more
relevant to a given application. For example, sentiment may
be weighted lower than engagement if engagement plays a
greater factor 1 whether an SRM application should
respond to a social media post.

In one or more embodiments, data processing engine 120
1s configured to combine confidence scores associated with
metrics. A confidence score 1s a measure that a metric 1s
likely accurate. For mstance, there may be a 70% probability
that a consumer prefers a certain sports team based on zip
code mnformation associated with the consumer. An enrich-
ment system may return the predicted preference and the
70% confidence score to indicate the level of uncertainty.
Another source may predict that the consumer prefers the
sports team with a 90% confidence score. The confidence
scores may be averaged to 80% or combined in any other
way to indicate a combined confidence score.

In one or more embodiments, a set ol one or more analytic
results may be stored and/or presented 1n association with an
object based on combined metrics. In the example, where
objects exhibiting high levels of sentiment and engagement
may have the highest combined score, for instance, data
processing engine 120 may recommend that an SRM user
respond to the object (e.g., through a GUI or another
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interface). In other cases, the combined score may automati-
cally trigger an automated response message posted via
publishing service 114 on one or more communication
channels. Other responsive actions may include, but are not
limited to, presenting recommended content to use 1n
response to an automated post, adjusting marketing activi-
ties, presenting marketing leads, triggering automated ser-
vices, and presenting campaign results. The analytic results
may thus be used to facilitate and improve the effectiveness
of SCS 1interactions of communication channels 104.

7. Hardware Overview

According to one embodiment, the techniques described
herein are implemented by one or more special-purpose
computing devices. The special-purpose computing devices
may be hard-wired to perform the techniques, or may
include digital electronic devices such as one or more
application-specific integrated circuits (ASICs) or field pro-
grammable gate arrays (FPGAs) that are persistently pro-
grammed to perform the techniques, or may include one or
more general purpose hardware processors programmed to
perform the techniques pursuant to program instructions in
firmware, memory, other storage, or a combination. Such
special-purpose computing devices may also combine cus-
tom hard-wired logic, ASICs, or FPGAs with custom pro-
gramming to accomplish the techniques. The special-pur-
pose computing devices may be desktop computer systems,
portable computer systems, handheld devices, networking
devices or any other device that incorporates hard-wired
and/or program logic to implement the techniques.

For example, FIG. 5 1s a block diagram that illustrates
computer system 500 upon which one or more embodiments
may be implemented. Computer system 500 i1ncludes bus
502 or other communication mechanism for communicating
information, and hardware processor 504 coupled with bus
502 for processing information. Hardware processor 504
may be, for example, a general purpose microprocessor.

Computer system 300 also includes main memory 506,
such as a random access memory (RAM) or other dynamic
storage device, coupled to bus 502 for storing information
and instructions to be executed by processor 504. Main
memory 3506 also may be used for storing temporary vari-
ables or other intermediate information during execution of
instructions to be executed by processor 504. Such nstruc-
tions, when stored in non-transitory storage media acces-
sible to processor 504, render computer system 500 1nto a
special-purpose machine that 1s customized to perform the
operations specified 1n the 1nstructions.

Computer system 300 further includes read only memory
(ROM) 508 or other static storage device coupled to bus 502
for storing static information and instructions for processor
504. Storage device 510, such as a magnetic disk or optical
disk, 1s provided and coupled to bus 502 for storing infor-
mation and instructions.

Computer system 300 may be coupled via bus 502 to
display 512, such as a cathode ray tube (CRT), liquid crystal
display (LLCD), or light-emitting diode (LED), for displaying
information to a computer user. Input device 514, which
may 1nclude physical and/or touchscreen based alphanu-
meric keys, 1s coupled to bus 502 for commumnicating
information and command selections to processor 504.
Another type of user input device 1s cursor control 5316, such
as a mouse, a trackball, or cursor direction keys for com-
municating direction mformation and command selections
to processor 504 and for controlling cursor movement on
display 512. This input device typically has two degrees of
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freedom 1n two axes, a first axis (e.g., X) and a second axis
(e.g., v), that allows the device to specily positions 1 a
plane.

Computer system 300 may implement the techniques
described herein using customized hard-wired logic, one or
more ASICs or FPGAs, firmware and/or program logic
which 1n combination with the computer system causes or
programs computer system 300 to be a special-purpose
machine. According to one embodiment, the techniques
herein are performed by computer system 500 in response to
processor 504 executing one or more sequences of one or
more instructions contained in main memory 506. Such
instructions may be read into main memory 506 from
another storage medium, such as storage device 510. Execu-
tion of the sequences of instructions contained 1n main
memory 506 causes processor 504 to perform the process
steps described herein. In alternative embodiments, hard-
wired circuitry may be used in place of or 1n combination
with software instructions.

The term “storage media” as used herein refers to any
non-transitory media that store data and/or instructions that
cause a machine to operation 1n a specific fashion. Such
storage media may comprise non-volatile media and/or
volatile media. Non-volatile media includes, for example,
optical or magnetic disks, such as storage device 510.
Volatile media includes dynamic memory, such as main
memory 506. Common forms of storage media include, for
example, a floppy disk, a flexible disk, hard disk, solid state
drive, magnetic tape, or any other magnetic data storage
medium, a CD-ROM, any other optical data storage
medium, any physical medium with patterns of holes, a
RAM, a PROM, and FEPROM, a FLASH-EPROM,
NVRAM, any other memory chip or cartridge.

Storage media 1s distinct from but may be used in con-
junction with transmission media. Transmission media par-
ticipates 1n transierring information between storage media.
For example, transmission media includes coaxial cables,
copper wire and fiber optics, including the wires that com-
prise bus 502. Transmission media can also take the form of
acoustic or light waves, such as those generated during
radio-wave and 1nfra-red data communications.

Various forms of media may be involved in carrying one
or more sequences of one or more instructions to processor
504 for execution. For example, the instructions may 1ini-
tially be carried on a magnetic disk or solid state drive of a
remote computer. The remote computer can load the mnstruc-
tions 1nto 1ts dynamic memory and send the instructions over
a telephone line using a modem. A modem local to computer
system 500 can receive the data on the telephone line and
use an 1nfra-red transmitter to convert the data to an infra-red
signal. An 1nira-red detector can receive the data carried 1n
the mira-red signal and appropriate circuitry can place the
data on bus 502. Bus 502 carries the data to main memory
506, from which processor 504 retrieves and executes the
instructions. The instructions received by main memory 506
may optionally be stored on storage device 510 either before
or after execution by processor 504.

Computer system 500 also includes a communication
interface 518 coupled to bus 502. Communication interface
518 provides a two-way data communication coupling to a
network link 520 that 1s connected to local network 522. For
example, communication interface 518 may be an integrated
services digital network (ISDN) card, cable modem, satellite
modem, or a modem to provide a data commumnication
connection to a corresponding type of telephone line. As
another example, communication interface 518 may be a
local area network (LLAN) card to provide a data communi-
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cation connection to a compatible LAN. Wireless links may
also be implemented. In any such implementation, commu-
nication interface 518 sends and receives electrical, electro-
magnetic or optical signals that carry digital data streams
representing various types ol information.

Network link 520 typically provides data communication
through one or more networks to other data devices. For
example, network link 520 may provide a connection
through local network 522 to host computer 524 or to data
equipment operated by Internet Service Provider (ISP) 526.
ISP 526 in turn provides data communication services
through the world wide packet data communication network
now commonly referred to as the “Internet” 3528. Local
network 522 and Internet 528 both use electrical, electro-
magnetic or optical signals that carry digital data streams.
The signals through the various networks and the signals on
network link 520 and through communication interface 518,
which carry the digital data to and from computer system
500, are example forms of transmission media.

Computer system 300 can send messages and receive
data, including program code, through the network(s), net-
work link 520 and communication interface 3518. In the
Internet example, server 530 might transmit a requested
code for an application program through Internet 528, ISP
526, local network 522 and communication interface 518.

The received code may be executed by processor 504 as
it 1s received, and/or stored in storage device 510, or other
non-volatile storage for later execution.

7. Miscellaneous: Extensions

Embodiments are directed to a system with one or more
devices that include a hardware processor and that are
configured to perform any of the operations described herein
and/or recited 1in any of the claims below.

In an embodiment, a non-transitory computer readable
storage medium comprises instructions which, when
executed by one or more hardware processors, causes per-
formance of any of the operations described herein and/or
recited 1n any of the claims.

Any combination of the features and functionalities
described herein may be used 1n accordance with one or
more embodiments. In the foregoing specification, embodi-
ments have been described with reference to numerous
specific details that may vary from implementation to imple-
mentation. The specification and drawings are, accordingly,
to be regarded in an 1illustrative rather than a restrictive
sense. The sole and exclusive indicator of the scope of the
invention, and what 1s intended by the applicants to be the
scope of the invention, 1s the literal and equivalent scope of
the set of claims that i1ssue from this application, in the

specific form 1n which such claims issue, including any
subsequent correction.

What 1s claimed 1s:

1. One or more non-transitory computer-readable media
storing 1nstructions, which, when executed by one or more
hardware processors, cause performance of operations com-
prising:

storing, by a social media management application, a set

of interface endpoints wherein each of the interface
endpoints comprises a location and a specified method
for invoking a service to obtain metadata about one or
more social media objects;

storing, by the social media management application, a set

of mappings between social media object types and
interface endpoints in the set of interface endpoints;
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receiving, by the social media management application, a
social media object having a particular social media
object type of a plurality of different social media
object types;

identifying, by the social media management application
within the set of mappings, a mapping between the
particular social media object type and at least one
interface endpoint in the set of interface endpoints;

using, by the social media management application, the at
least one interface endpoint to obtain, from one or more
sources ol metadata, a set of one or more metrics
relevant to the social media object, wherein the set of
one or more metrics are associated with a set of one or
more uncertainty values;

generating, by the social media management application,
a score for the social media object based, at least 1n
part, on the set of one or more metrics and the set of one
or more uncertainty values; and

triggering, by the social media management application,
an automated response to the social media object based.,
at least in part, on the score.

2. The one or more non-transitory computer-readable
media of claim 1, the operations further comprising 1denti-
tying a set of one or more weights associated with at least
one of the particular social media object type or the at least
one interface endpoint; generating a weighted score by
applying the set of one or more weights to the set of one or
more metrics; and storing or presenting the weighted score
in association with the social media object.

3. The one or more non-transitory computer-readable
media of claim 2, the operations further comprising per-
forming at least one of presenting a recommended action 1n
association with the social media object or triggering an
action 1n association with the social media object based on
the weighted score.

4. The one or more non-transitory computer-readable
media of claim 1, wherein instructions for storing a set of
mappings between social media object types and interface
endpoints 1n the set of interface endpoints comprises mstruc-
tions for storing a set of tuples, each tuple including a
respective social media object type and one or more inter-
face endpoints.

5. The one or more non-transitory computer-readable
media of claim 1, wherein the instructions further cause
operations comprising registering the social media object for
metric tracking to obtain a registered social media object;
detecting an event that updates the registered social media
object, responsive to detecting the event, obtaining, using
the at least one interface endpoint, a second set of one or
more metrics relevant to the social media object; and storing,
or presenting the second set of one or more metrics 1n
association with the registered social media object.

6. The one or more non-transitory computer-readable
media of claim 5, wherein the event 1s one of a new content
posted on a social media channel, edited content on the
social media channel, or a reply to a comment on a social
media channel.

7. The one or more non-transitory computer-readable
media of claim 1, wherein the social media object 1s one of
a social media post or a social media handle.

8. The one or more non-transitory computer-readable
media of claam 1, wherein the plurality of social media
object types 1ncludes a first social media object type repre-
senting content posted on a first social media channel and a
second social media object type representing content posted
on a second social media channel.
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9. The one or more non-transitory computer-readable
media of claim 1, wherein the interface endpoints are
different application programming interface (API) endpoints
and wherein obtaining, from one or more sources using the
at least one endpoint, a set of one or more metrics relevant
to the social media object comprises invoking one or more
APIs based on the particular social media object type.

10. A computer-implemented method executed by one or
more hardware processors comprising:

storing, by a social media management application, a set

of interface endpoints wherein each of the interface
endpoints comprises a location and a specified method
for invoking a service to obtain metadata about one or
more social media objects;

storing, by the social media management application, a set

of mappings between social media object types and
interface endpoints in the set of interface endpoints;

recerving, by the social media management application, a

social media object having a particular social media
object type of a plurality of different social media
object types;
identifying, by the social media management application
within the set of mappings, a mapping between the
particular social media object type and at least one
interface endpoint 1n the set of iterface endpoints;

using, by the social media management application, the at
least one 1nterface endpoint to obtain, from one or more
sources of metadata, a set of one or more metrics
relevant to the social media object, wherein the set of
one or more metrics are associated with a set of one or
more uncertainty values;

generating, by the social media management application,

a score for the social media object based, at least 1n
part, on the set of one or more metrics and the set of one
or more uncertainty values; and

triggering, by the social media management application,

an automated response to the social media object based,
at least 1n part, on the score.

11. The computer implemented method of claim 10,
turther comprising identifying a set of one or more weights
associated with at least one of the particular social media
object type or the at least one 1nterface endpoint; generating
a weighted score by applying the set of one or more weights
to the set of one or more metrics; and storing or presenting
the weighted score in association with the social media
object.

12. The computer implemented method of claim 11,
turther comprising performing at least one of presenting a
recommended action 1n association with the social media
object or triggering an action in association with the social
media object based on the weighted score.

13. The method of claim 10, wherein storing a set of
mappings between social media object types and interface
endpoints 1n the set of interface endpoints comprises storing
a set of tuples, each tuple including a respective social media
object type and one or more interface endpoints.

14. The method of claim 10, further comprising register-
ing the social media object for metric tracking to obtain a
registered social media object; detecting an event that
updates the registered social media object, responsive to
detecting the event, obtaining, using the at least one inter-
face endpoint, a second set of one or more metrics relevant

to the social media object; and storing or presenting the
second set of one or more metrics in association with the

registered social media object.
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15. The method of claim 14, wherein the event 1s one of
a new content posted on a social media channel, edited
content on the social media channel, or a reply to a comment
on a social media channel.

16. The method of claim 10, wherein the social media
object 1s one of a social media post or a social media handle.

17. The method of claim 10, wherein the plurality of
social media object types includes a first social media object
type representing content posted on a first social media
channel and a second social media object type representing
content posted on a second social media channel.

18. The method of claim 10, wherein the interface end-
points are different application programming interface (API)
endpoints and wherein obtaining, from one or more sources
using the at least one endpoint, a set of one or more metrics
relevant to the social media object comprises invoking one
or more APIs based on the particular social media object
type.

19. A system comprising:

one or more hardware processors;

one or more non-transitory computer-readable media stor-

ing instructions, which when executed by the one or

more hardware processors cause operations compris-

ng:

storing, by a social media management application, a
set of interface endpoints wherein each of the inter-
face endpoints comprises a location and a specified
method for mvoking a service to obtain metadata
about one or more social media objects;

storing, by the social media management application, a
set of mappings between social media object types
and interface endpoints 1n the set of interface end-
points;
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receiving, by the social media management application,
a social media object having a particular social
media object type of a plurality of different social
media object types;

identifying, by the social media management applica-
tion within the set of mappings, a mapping between
the particular social media object type and at least
one interface endpoint in the set of interface end-
points;

using, by the social media management application, the
at least one 1nterface endpoint to obtain, from one or
more sources ol metadata, a set of one or more
metrics relevant to the social media object, wherein
the set of one or more metrics are associated with a
set of one or more uncertainty values;

generating, by the social media management applica-
tion, a score for the social media object based, at
least 1n part, on the set of one or more metrics and the
set of one or more uncertainty values; and

triggering, by the social media management applica-
tion, an automated response to the social media

object based, at least 1n part, on the score.

20. The system of claim 19, wherein the interface end-
points are different application programming interface (API)
endpoints and wherein obtaining, from one or more sources
using the at least one endpoint, a set of one or more metrics
relevant to the social media object comprises invoking one
or more APIs based on the particular social media object

type.
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